Assessment of organ radiation dose associated with uterine artery embolization.
To evaluate the radiation dose to the skin, uterus, and ovaries during uterine artery embolization. Guided uterine artery embolization for leiomyomata and two types of X-ray equipment with different dose levels were utilized during fluoroscopy in 20 women (ages ranging from 32 to 52 years, body weights from 55 to 68 kg). The first 13 women were treated using a non-pulsed system A, with 3.3 mm Al filtering and, for simplicity, a fixed peak voltage 80 kV. During treatment of the other 7 women, a pulsed system B with 5.4 mm Al filtering and an identical fixed voltage was used. The dose area product (DAP) was recorded. The vaginal dose of the first 13 patients and the peak skin dose of all patients were measured with thermoluminescent dosimeters (TLDs). TLDs were placed in the posterior vaginal fornix and on the skin at the beam entrance site. The uterine and ovarian doses were estimated based on the measured skin doses, normalized depth dose, and organ depth values. The effective dose (Deff) was estimated based on the observed DAP values. The measured vaginal doses and the corresponding estimated uterine doses were compared statistically, as were the DAP values from systems A and B. For system A, the mean fluoroscopic time was 20.9 min (range 12.7-31.1), and for system B 35.9 min (range 16.4-55.4). The mean numbers of angiographic exposures for systems A and B were 82 (range 30-164) and 37 (range 20-72), respectively. The mean peak skin dose for system A was 601.5 mGy (range 279-1030) and for system B 453 mGy (range 257-875). The mean DAP for system A was 88.6 Gycm2 (range 41.4-161.0) and for system B 52.5 Gy-cm2 (range 20.1-107.9). Statistical analysis showed a significant difference between the DAP values, the DAP for system B being the lower one. The mean estimated effective doses from systems A and B were 32 mSv (range 15.1-58.4) and 22 mSv (range 9-46), respectively. The mean estimated maximum uterine and ovarian doses using system A were 81 mGy (range 30-247) and 85 mGy (range 24-207-), respectively; when using system B, the respective doses were 101 mGy (range 45-12) and 105 mGy (range 31-246). The measured vaginal doses had a mean value of 52.5 mGy (range 12-124). Statistical analysis revealed a significant difference between the estimated uterine doses and the measured vaginal doses. A significant difference was found between the estimated uterine doses and the corresponding measured vaginal doses. This has to be kept in mind when using vaginal doses as a substitute for the uterine dose. There was also a significant difference between the DAP values from systems A and B. System B, with pulsed fluoroscopy and greater filtration, gave the lower exposure. The maximum skin dose indicates that skin injuries are unlikely to occur. The ovarian doses are also below the threshold for temporary or permanent sterility. The stochastic risk for radiation-induced cancer and genetic injury to the patient's future children is not considered as substantial.